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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an axial blower 
capable of lowering blowing noises while reducing the 
peeling of the flow to be generated in a blade negative 
pressure surface and improved in molding property 
thereof at a low cost. 

SOLUTION: Plural blades 13 are arranged in the 
periphery of a boss part 1 2, to which a rotary shaft is 
fixed. Plural streamlined ribs 14 smoothly continued from 
a front edge thereof toward a blade rear edge part 13d 
are arranged in each blade 13 at a negative pressure 
surface 13a side front edge part 13c along the outline of 
the front edge with the predetermined space in the 
radial direction of a blower. These streamlined ribs 14 
are arranged in plural lines 14a, 14b with the 
predetermined space in the circumferential direction of 
the blower. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the plurality of the streamline-shape rib which stands in a row smoothly towards a 
trailing edge in the axial blower which arranged two or more aerofoils in the periphery of the boss 
section to which a revolving shaft is fixed from that first transition in the suction-surface side 
first transition section of each above-mentioned aerofoil — spacing predetermined to the blower 
radial — placing — the border line of the above-mentioned first transition — meeting — the 
shape of a train — arranging — this streamline-shape rib train — spacing predetermined to a 
blower hoop direction — placing — two or more successive-installation beam — the axial 
blower characterized by things. 

[Claim 2] Each streamline-shape rib of the inside streamline-shape rib train prepared in the 
blower hoop direction inside rather than the outside streamline-shape rib train by the side of the 
leading edge is an axial blower according to claim 1 characterized by making include-angle thetaa 
of the ventilation side face which it shows to the ventilation direction of the inflow air incline in 
12 degrees - 18 degrees to include-angle thetab of the ventilation side face of the above- 
mentioned outside streamline-shape rib train. 

[Claim 3] Each streamline-shape rib of an inside streamline-shape rib train is an axial blower 
according to claim 1 or 2 characterized by enlarging as it is made to incline at each 
predetermined include angle to the segment OQ which connects the intersection Q of the 
revolving^shaft core O . an aerofoil periphery . and a trailing edge , respectively and goes each of 
these tilt angles to the streamline-shape rib by the side of the boss section from an aerofoil 
periphery . 

[Claim 4] An inside streamline-shape rib train is an axial blower given in any 1 term of claims 1-3 
characterized by forming the die length L2 along the blower hoop direction of each of these 
streamline-shape ribs in the die length of about 0.8L1 to the die length LI along the blower hoop 
direction of each streamline-shape rib of an outside streamline-shape rib train while arranging 
each of that streamline-shape rib at equal intervals to the blower radial. 

[Claim 5] An inside streamline-shape rib train is an axial blower given in any 1 term of claims 1-4 
characterized by arranging the streamline-shape rib in the location corresponding to the gap of 
the streamline-shape ribs of an outside streamline-shape rib train. 

[Claim 6] When the core of the radii curve which connects blower hoop direction each first 
transition of each streamline-shape rib of an outside streamline-shape rib train for blower hoop 
direction each of that first transition is set to P and the radius is set to r1, each streamline- 
shape rib of an inside streamline-shape rib train An axial blower given in any 1 term of claims 1- 
5 which are the Core P and this alignment, and are characterized by making it located on the 
radii line of the larger radius r2 than a radius r1. 

[Claim 7] Each streamline-shape rib of the streamline-shape rib train of inside and outside both 
sides is an axial blower given in any 1 term of claims 1-6 characterized by forming mostly all the 
width efface in alignment with the blower radial in the same width efface. 
[Claim 8] Each streamline-shape rib of an inside streamline-shape rib train is an axial blower 
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given in any 1 term of claims 1-7 characterized by being formed in one so that the outside 
surface of the cross section along the blower hoop direction may become [ the direction of the 
radius Ra of some radii curved surfaces ] larger than the radius Rb of the radii curved surface of 
the section besides the opposite hand the leading edge side of nothing and its radii outside 
surface about a circular face . 

[Claim 9] Each streamline-shape rib of an inside streamline-shape rib train the cross-section 
height which meets in the direction of blade thickness While making it **** so that it may 
become high gradually as it goes reverse to an aerofoil periphery side from a boss section side 
with the thickness of the leading edge section cross section which becomes thin gradually as it 
goes in the direction of an aerofoil periphery from a boss section side An axial blower given in 
any 1 term of claims 1-8 characterized by being set up so that it may be set to h1=2h2 when 
the height of the streamline-shape rib nearest to the above-mentioned aerofoil periphery is set 
to h1 and the height of the streamline-shape rib nearest to the above-mentioned boss section is 
set to h2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable axial blower for an outdoor fan, a 
ventilator, etc. of an air conditioner, and relates to the axial blower which controlled the flow 
separation on an aerofoil suction surface, and aimed at both improvement in the air blasting 
engine performance, and reduction of an air blasting sound especially. 
[0002] 

[Description of the Prior Art] the front view when seeing drawing 13 from the aerofoil suction- 
surface side of the conventional axial blower 1 and drawing 14 illustrated one aerofoil of the axial 
blower 1 , and omitted other aerofoils — it is a notching front view a part. Two or more aerofoils 
3 and 3 — are put on the periphery side face of the cylinder-like boss section 2 in which the 
revolving shaft which is not illustrated is fixed to Core O, and this axial blower 1 forms the pitch 
predetermined to a hoop direction in it for them really or in one. Each aerofoil 3 has 3d of 
suction surfaces by the side of the fluid intake indicated to be concave arc-like first transition 
section 3a which makes the upstream edge of airstream to the blower hand of cut (hoop 
direction) shown by the drawing Nakaya mark, trailing-edge section 3b which makes the 
downstream edge of airstream, and periphery edge 3c of a convex arc also by drawin g 15 . and 
pressure-surface 3e by the side of the rear face. 

[0003] And while forming the thickness of first transition section 3a by the side of 3d of suction 
surfaces of each aerofoil 3 in 3f of heavy-gage parts of a streamline shape thicker than the 
trailing-edge section, on [ of 3f of this streamline-shape heavy-gage part ] first transition 
section 3a, mostly, a transverse-plane configuration keeps predetermined spacing in the blower 
radial along with the border line (visible outline) of first transition section 3a, and is arranging two 
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or more rectangular streamline-shape ribs 4 in the shape of a train. 

[0004] Drawing 1 5 shows the airfoil profile of the hoop direction in the part into which arbitration 
distance r Separated from the axial center O of the revolving shaft which is fixed to the core of 
the boss section 2 as drawing 12 shows, and which is not illustrated radially. 
[0005] Since 3f of streamline-shape heavy-gage parts is formed in first transition section 3a by 
the side of 3d of suction surfaces of each aerofoil 3 as shown in this drawing 15 . and two or 
more streamline-shape ribs 4 are moreover arranged on 3f of that streamline-shape heavy-gage 
part, after air flow U which flowed from this 3d side first transition section 3of aerofoil suction 
surfaces a ventilates the streamline-shape rib 4, it becomes the longitudinal vortex train Uz. For 
this reason, since it can control that air flow exfoliates from 3d of suction surfaces, the width of 
face of the trailing vortex fu generated behind trailing-edge section 3b (lower stream of a river) 
can be reduced, and an air blasting sound can be reduced. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in such a conventional axial blower 1 , since 
the streamline-shape rib 4 is arranged only for one train, the technical problem that the air 
blasting sound reduction effectiveness is not necessarily enough occurs. 

[0007] This invention was made in consideration of such a situation, it is cheap and the object is 
in the thing which can reduce further exfoliation of the flow generated in an aerofoil suction 
surface, and can reduce an air blasting sound further and for which an axial blower with a good 
moldability is offered. 
[0008] 

[Means for Solving the Problem] In the axial blower with which invention concerning claim 1 
arranged two or more aerofoils in the periphery of the boss section to which a revolving shaft is 
fixed The plurality of the streamline-shape rib which stands in a row smoothly towards a trailing 
edge from the first transition in the suction-surface side first transition section of each above- 
mentioned aerofoil spacing predetermined to the blower radial — placing — the border line of 
the above-mentioned first transition — meeting — the shape of a train — arranging — this 
streamline-shape rib train — spacing predetermined to a blower hoop direction — placing — 
two or more successive installation beam — it is the axial blower characterized by things. 
[0009] Each streamline-shape rib of the inside streamline-shape rib train which prepared 
invention concerning claim 2 in the blower hoop direction inside rather than the outside 
streamline-shape rib train by the side of the leading edge is an axial blower according to claim 1 
characterized by to make include-angle thetaa of the ventilation side face which it shows to the 
ventilation direction of the inflow air incline in 12 degrees - 18 degrees to include-angle thetab 
of the ventilation side face of the above-mentioned outside streamline-shape rib train. 
[0010] Invention concerning claim 3 be an axial blower according to claim 1 or 2 characterize by 
enlarge each streamline shape rib of an inside streamline shape rib train as it be make to incline 
at each predetermined include angle to the segment OQ which connect the intersection Q of the 
revolving shaft core O . an aerofoil periphery . and a trailing edge , respectively and go each of 
these tilt angles to the streamline shape rib by the side of the boss section from an aerofoil 
periphery . 

[001 1] Invention concerning claim 4 an inside streamline-shape rib train While arranging each of 
that streamline-shape rib at equal intervals to the blower radial, the die length L2 along the 
blower hoop direction of each of these streamline-shape ribs It is an axial blower given in any 1 
term of claims 1-3 characterized by forming in the die length of about 0.8L1 to the die length LI 
along the blower hoop direction of each streamline-shape rib of an outside streamline-shape rib 
train. 

[0012] Invention concerning claim 5 is an axial blower given in any 1 term of claims 1-4 
characterized by the inside streamline-shape rib train arranging the streamline-shape rib in the 
location corresponding to the gap of the streamline-shape ribs of an outside streamline-shape 
rib train. 

[0013] Invention concerning claim 6 each streamline-shape rib of an inside streamline-shape rib 
train When the core of the radii curve which connects blower hoop direction each first transition 
of each streamline-shape rib of an outside streamline-shape rib train for blower hoop direction 
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each of that first transition is set to P and the radius is set to r1 It is an axial blower given in 
any 1 term of claims 1 -5 which are the Core P and this alignment, and are characterized by 
making it located on the radii line of the larger radius r2 than a radius r1, 

[0014] Invention concerning claim 7 is an axial blower given in any 1 term of claims 1-6 to which 
all width of face to which each streamline-shape rib of the streamline-shape rib train of outside 
both sides meets the blower radial is characterized by being mostly formed in the same width of 
face inside. 

[0015] Invention concerning claim 8 is an axial blower given in any 1 term of claims 1-7 
characterize by form each streamline shape rib of an inside streamline shape rib train in one so 
that the outside surface of the cross section along the blower hoop direction may become [ the 
direction of the radius Ra of some radii curved surfaces ] larger than the radius Rb of the radii 
curved surface of the section besides the opposite hand the leading edge side of nothing and its 
radii outside surface about a circular face . 

[0016] Invention concerning claim 9 each streamline-shape rib of an inside streamline-shape rib 
train While making the cross-section height which meets in the direction of blade thickness **** 
so that it may become high gradually as it goes reverse to an aerofoil periphery side from a boss 
section side with the thickness of the leading edge section cross section which becomes thin 
gradually as it goes in the direction of an aerofoil periphery from a boss section side When the 
height of the streamline-shape rib nearest to the above-mentioned aerofoil periphery is set to 
hi and the height of the streamline-shape rib nearest to the above-mentioned boss section is 
set to h2, it is an axial blower given in any 1 term of claims 1-8 characterized by being set up so 
that it may be set to h1=2h2. 

[0017] If each aerofoil rotates to the circumference of the axial center of the boss section by 
revolution of an axial blower, since according to these invention of each the air flow which flowed 
into the first transition section by the side of the suction surface of each aerofoil from the 
method of the outside will pass the streamline-shape rib of two or more trains, respectively and 
will serve as a longitudinal vortex train, a turbulent sublayer changes from a laminar boundary 
layer on an aerofoil suction surface. Since this turbulent sublayer narrows width efface of the 
trailing vortex which it is hard to generate the flow separation of an air current rather than a 
laminar boundary layer, and results an air blasting sound, an air blasting sound can be reduced. 
And the above-mentioned streamline-shape rib can make width efface of the trailing vortex 
which results an air blasting sound still narrower than the conventional example in which only a 
streamline-shape rib of only one train shown by above-mentioned drawing 13 etc. is by that of 
double sequence-of-numbers **** in the ventilation direction. For this reason, an air blasting 
sound can be reduced further. Furthermore, since each streamline-shape rib can really be easily 
fabricated for example, by resin mould molding etc. on each aerofoils, a moldability is good and 
can reduce a manufacturing cost, 

[0018] Moreover, since it can be stabilized and a longitudinal vortex train can be generated on an 
aerofoil suction surface among these invention according to invention of claims 4-8, the 
reduction effectiveness of an air blasting sound can be increased further. 

[0019] Furthermore, since a meat surface sink can be prevented and also a cooldown delay can 
be shortened in case this axial blower is really fabricated with resin mould shaping, since the 
cross-section thickness of the first transition section including the height of each streamline- 
shape rib and the thickness of the leading edge section becomes almost equal also in which a 
blower radial part according to invention of claim 9. shaping cost can be reduced. 
[0020] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained 
based on drawing 1 - drawing 12 . In addition, the same sign is given to the same or a 
considerable part among these drawings. 

[0021] when [ whole ] drawing 1 looks at the axial blower 1 1 concerning 1 operation gestalt of 
this invention from an aerofoil suction-surface side, the front view and drawing 2 which show a 
configuration illustrate the one aerofoil, carry out a graphic display abbreviation and show other 
aerofoils — it is a notching front view a part. As shown in these drawings, the axial blower 1 1 
has attached two or more aerofoils 13, 13, and 13 in the periphery side face of the cylinder-like 
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boss section 12 really thru/or in one for example, in the hoop direction division-into-equal-parts 
location, for example, is fabricated by one with resin mould shaping etc. 

[0022] the boss section 12 is prolonged in a radial from small-circle tubed boss 12b for making 
the revolving shaft of the drive motor which is not illustrated insert in the internal core of 
closed-end cylinder-like body 12a, and fixing to it. and this boss 12b, and is connected with the 
inner skin of boss body 12a at one — the manifold type of the reverse [ of Y characters ]-like 
connection rib 12c is mostly carried out to one. 

[0023] Pressure-surface 13b each aerofoil 13 of whose is a suction-surface 13a and air blasting 
[ of a rear face ] side by the side of air drawing on the other hand. Concave arc-like first 
transition section 13c which makes the upstream edge of the airstream of each aerofoil 13 to 
drawing 1 R> 1 and the blower hand of cut shown by the drawing 2 Nakaya mark. Periphery edge 
13e of a convex arc which comes to connect with one the 13d of trailing-edge sections which 
make the downstream edge of airstream, and sections [ these first transition section 13c and 
13d of trailing-edge sections ] direction outer edges of a path is formed in one. 
[0024] And in two or more streamline-shape ribs 14 with which a transverse-plane configuration 
stands [ on first transition section 1 3c by the side of suction-surface 1 3a / mostly ] in a row 
smoothly towards the direction of 13d of trailing-edge sections from the first transition (front 
end) of first transition section 13c in a rectangle, each aerofoil 13 puts regular intervals on the 
blower radial, and meets the border line (visible outline) of each first transition section 13c. 
Outside streamline-shape rib train 14a is formed by arranging in the shape of a train. 
Furthermore, rather than this outside streamline-shape rib train 14a. in predetermined spacing 
detached building predetermined regular intervals were put on the blower radial for two 

or more streamline-shape ribs 14 to 13d side (that is. aerofoil inner surface side) of blower hoop 
direction trailing-edge sections, it arranged in the shape of a train, inside streamline-shape rib 
train 14b was formed, and the outside streamline-shape rib trains 14b and 14a are formed in 
juxtaposition in these. 

[0025] And as shown in drawing 2 , each streamline-shape rib 14 of inside streamline-shape rib 
train 14b is making the ventilation side face 14b1 which it shows to the ventilation direction of 
the air flow incline at an include angle theta to the ventilation side face 14a1 of each streamline- 
shape rib 14 of outside streamline-shape rib train 14a near [ the ] the outside, and is set as the 
range of 12 degrees - 18 degrees as the include angle theta. 

[0026] Moreover, they are each predetermined include angles alphal. alpha2, and alpha3 also to 
the segment OQ with which the ventilation side face 14b1 of each streamline-shape rib 14 of 
inside streamline-shape rib train 14b connects the intersection Q of the blower center of 
rotation O. i.e.. the core of the boss section 12, the trailing edge of 13d of trailing-edge sections, 
and aerofoil periphery 13e as shown in drawing 3 . — It inclines by alphan. And whenever [ these 
tilt-angles ], whenever [ tilt-angle ] becomes large gradually as it goes to include-angle alphan of 
the ventilation side face 14b1 of the streamline-shape rib 14 nearest to the boss section 12 
from the include angle alpha 1 of the ventilation side face 14b1 of the streamline-shape rib 14 
nearest to aerofoil periphery 13e, and alpha 1 - alphan are set as alphan=2alpha1 . 
[0027] Drawing 4 shows the condition of air flow U by the side of aerofoil suction-surface 13a of 
the axial blower 1 1 constituted in this way by the arrow. Drawing 5 shows the condition of air 
flow U which flows the airfoil profile and airfoil profile when cutting from the core of the boss 
section 2 to a blower hoop direction in the arbitration part of an aerofoil 13 which separated 
predetermined distance r1 radially as drawing 4 shows. An arrow shows the flow direction of air 
among these drawings, and the revolution of an arrow expresses the longitudinal vortex train Uz. 
[0028] Air flow U which flowed on aerofoil suction-surFace 1 3a from the first transition fillet of 
the first transition section 13c passes outside streamline-shape rib train 14a and inside 
streamline-shape rib train 14b, respectively, becomes the longitudinal vortex train Uz, and makes 
an aerofoil suction-surface 13a top change from a laminar boundary layer to a turbulent sublayer 
in the above-mentioned axial blower 1 1, as shown in these drawing 4 and drawing 5 . Width of 
face of the trailing vortex fz which results an air blasting sound can be narrowed by this, and an 
air blasting sound can be reduced. 

[0029] And according to this axial blower 11, the rib train of the streamline-shape rib 14 can 
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make a duplex generate the longitudinal vortex train Uz on aerofoil suction-surface 13a inside, 
outside 2 train 14b and when [ since it 14a is, among these ] air flow U passes the outside 
streamline-shape rib trains 14b and 14a. For this reason, since the yield of the longitudinal 
vortex train Uz can be increased rather than the axial blower 1 of the former shown, for example 
by drawing 13 in which only the streamline-shape rib 14 of only one train is, width of face of the 
trailing vortex fz which caused the air blasting sound can be made still narrower, and that part 
and blast weight can be reduced further. In addition, the three or more trains above-mentioned 
streamline-shape rib 1 4b may be prepared. 

[0030] And as shown in drawing 6 , the die length L2 of the longitudinal direction along the 
blower hoop direction of each of that streamline-shape rib 14 is formed briefer than the die 
length LI of the longitudinal direction along the blower hoop direction of each streamline-shape 
rib 14 of outside streamline-shape rib train 14a. for example, the above-mentioned inside 
streamline-shape rib train 14b forms it in 0.8L1. Moreover, the spacing W of the direction of a 
path of each streamline-shape rib 14 of inside streamline-shape rib train 14b is set up mostly at 
equal intervals. 

[0031] Furthermore, as shown in drawing 7 , each streamline-shape rib 14 of inside streamline- 
shape rib train 14b is arranged in the location corresponding to the gap of streamline-shape rib 
14 comrades which adjoin each other by the blower radial of outside streamline-shape rib train 
14a. 

[0032] As shown in drawing 8 , when the core of radii curvilinear 15a of the imagination which 
connects the first transition ( drawing 8 right end) of each streamline-shape rib 14 of outside 
streamline-shape rib train 14a is set to P further again and the radius is set to ra It is the Core 
P and this alignment, and it arranges so that the first transition of each streamline-shape rib 14 
of inside streamline-shape rib train 14b may be located on radii curvilinear 15b of imagination of 
the radius rb of a major diameter rather than a radius ra. 

[0033] Moreover, as shown in drawing 9 , the blower radial width of face Wa of each streamline- 
shape rib 14 in outside streamline-shape rib train 14a and the blower radial width of face Wb of 
each streamline-shape rib 14 in inside streamline-shape rib train 14b are mostly formed in the 
same width of face. 

[0034] Drawing 10 shows circular cross-section 14c when cutting each streamline-shape rib 14 
of inside streamline-shape rib train 14b along a blower hoop direction, and when the radius of 
curvature of the section 1 4c2 is set to rd the second half which is rc and the other sections 
about the radius of curvature of the first portion 14c1 which is a part by the side of that leading 
edge section 13c, this circular cross-section 14c is formed so that rc>rd may be materialized. 
[0035] By the way, the thickness hO of the airfoil profile which meets the blower radial of first 
transition section 13c of each aerofoil 13 as shown in drawing 1 1 is ****(ed) so that it may 
become thin gradually, as it goes to the aerofoil periphery 1 3e side Zb from the boss section 1 2 
side Za. 

[0036] On the other hand, as shown in drawing 12 , the gradual change of it is carried out so that 
it may become high gradually, as the height of each streamline-shape rib 14 goes to the aerofoil 
periphery 13e side Yb from the boss section 12 side Ya, and it is formed so that the height hi of 
the streamline-shape rib nearest to aerofoil periphery 13e and the height h2 of the streamline- 
shape rib 14 nearest to the boss section 12 may be set to h1=2h2. That is. since the direction 
which the height of each streamline-shape rib 14 increases, and goes, and the direction which 
increases the thickness of aerofoil suction-surface side first transition section 13c. and goes are 
the opposite, the cross-section thickness ht including the thickness hO of this first transition 
section 13c becomes almost equal in any part. For this reason, compaction, a meat surface sink, 
etc. of the cooldown delay of shaping can really by the time of resin shaping of an axial blower 1 1 
be prevented thru/or reduced. 

[0037] Moreover, since the axial blower 11 set up the curvature of the die length L2 of the 
longitudinal direction of each streamline-shape rib 14 of inside streamline-shape rib train 14b, 
the installation spacing W, an installation location, the location of first transition, width of face 
Wb, and a radii outside surface etc. as mentioned above, respectively, it can stabilize and 
generate a longitudinal vortex train on aerofoil suction-surface 13a. therefore can reduce an air 
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blasting sound further. 
[0038] 

[Effect of the Invention] As explained above, this invention can make small trailing-vortex width 
of face which the suction-surface side first transition section of each aerofoil is made to 
generate the longitudinal vortex train of air flow on an aerofoil suction surface, and can control 
exfoliation of flow in it, as a result is made in it in trailing-edge section back since two or more 
trains side-by-side installation of the streamline-shape rib which stands in a row smoothly from 
the first transition edge is carried out. and can reduce an air blasting sound. Moreover, since 
each streamline-shape rib is a streamline shape-like, an axial blower can really be easily 
fabricated for example, with resin mould shaping, and both improvement and manufacturing^cost 
reduction of a moldability can be aimed at. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The front view of the whole configuration when seeing the axial blower concerning 1 
operation gestalt of this invention from an aerofoil suction-surface side. 
[Drawing 2] It is a notching front view a part for explaining whenever [ tilt-angle / of the 
ventilation side face of each streamline-shape rib in the inside streamline-shape rib train of the 
axial blower shown by drawing 1 ]. 

[Drawing 3] It is a notching front view in the case of changing the tilt angle of each streamline- 
shape rib in the inside streamline-shape rib train of the axial blower shown by drawing 1 , 
respectively a part. 

[Drawing 4] the part which shows the condition of the aerofoil suction-surface absentminded 
mind flow of the axial blower shown by drawing 1 etc. — a notching front view. 
[Drawing 5 ] The aerofoil sectional view when cutting the aerofoil of the axial blower shown by 
drawing 4 along a blower hoop direction in a radius rl. 

[Drawing 6] the part which shows the longitudinal direction die length of each streamline-shape 
rib and arrangement spacing of each ribs in the inside streamline-shape rib train of the axial 
blower shown by drawing 1 etc. — a notching front view. 

[Drawing 7] It is a notching front view in the case of arranging each streamline-shape rib of the 
inside streamline-shape rib train in the axial blower shown by drawing 1 etc. in the location 
corresponding to the gap of each streamline-shape ribs of an outside streamline-shape rib train 
a part. 

[Drawing 8] the part which shows the physical relationship of the first transition of each 
streamline-shape rib of the outside streamline-shape rib train in the axial blower shown by 
drawing 1 etc., and the first transition of each streamline-shape rib of an inside streamline-shape 
rib train, respectively — a notching front view. 

[Drawing 9] It is a notching front view a part for explaining the width of face of each streamline- 
shape rib of the inside in the axial blower shown by drawing 1 etc., and an outside streamline- 
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shape rib train. 

[Drawing 10] Drawing of longitudinal section of each streamline-shape rib shown by drawing 1 
etc. 

[Drawing 1 1] The sectional view in alignment with the blower radial of the first transition section 
of the axial blower shown by drawing 1 etc. 

[Drawing 12] The mimetic diagram showing the cross section when cutting the boss section and 
the inside streamline-shape rib train which are shown by drawing 1 etc. in accordance with the 
blower radial. 

[ Drawing 13] The front view when seeing from the suction-surface side of the conventional axial 
blower. 

[Drawing 14] the part which shows one aerofoil of the conventional axial blower shown by 
drawing 13 — a notching front view. 

[Drawing 15] The aerofoil sectional view when cutting an aerofoil to a hoop direction with a 
radius of arbitration from the bottom of its heart during a revolution of the axial blower shown by 
drawing 13 . 

[Description of Notations] 

1 1 Axial Blower 

12 Boss Section 

1 3 Aerofoil 

13a The suction surface of an aerofoil 
13c The first transition section of an aerofoil 
13d The trailing-edge section of an aerofoil 
1 3e The periphery edge of an aerofoil 

14 Streamline-Shape Rib 

14a Outside streamline-shape rib train 
14b Inside streamline-shape rib train 
15a, 15b Outside, inside radii curve 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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©[COS* ffitg; b fcmm,Mm.m(^is^^r . 

m y :7^j©s«i^jf5 y ■:^(ommi^miy\^iciQ ^ss l , 

«:*tL. «(io. 8L, ©sstcfj^urc^sc 

mi-r^sw*^ 1 - 3 ©i^-rn*> i :sfciB«s©i4sy3ia 

ii-ffliMi^ffj u :/?ij©ss^j y :/i^±©fflK«:m-r 

inmme] rtffliM^ y 7'fij©&iiiEiigjf$ y 

y -T-wjUiatiji^^rtnSmjiis^if^^Rmft^wtf'C'^r p . 

^(O^m^ r , i Ltct^iC. ^<Dtp,C-^P tm'L^-Cf)-^r> 
*Sr, j:i9 4>A^l<>^Sr2 ©n5ffi«±fCl4S3-a-r 
I » S C i i f 1 ~ 5 ©l »m*> 1 :«{cia 

zf\t. ■e©3ll®«*S:^i6j«:?&5iH*s*^!tca«lal-ig«: 
jfjfiS 5 ti -ci ^ c i ^it® i -r sf«*3« 1 ~ 6 ©t >-rn 

1 :^«:iel8©WSSjllSMS. 

[»*^8) rt«iia?gy:/5>J©ss8!^3^y:/». * 

n?ffi^i-lD©^HU#ffliJ-g|5©RMftM©*SR a ®:;^*«. 
*©S*fffliJffelilJ©R3IftDi©¥SR bJ:«5t.:Ac*<!&S 

J: ^ {c-mcjfj)jS 3 nri^ -5. c i ^riitiJti -r sgii*« 1 
~7 ©t,^rn*:> 1 ^4cfais©i4oi£it)a«o 
[i«3j?^9] rtfflijefei^ffj y ^?'J©Sfl^?fJ y -e- 
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^c^f < {cfi£or!^>>:?ll< ^c^sitj^gi5WS©J13 
«:*>^S|iffliJ*i6SJi-^ffl'JCc?T< {cSeo-C»r^X*< Ui>J>i 
5K:|^^3-i±5<b^*«:> ±§3m^«:«fcia<r^^«gJ^y 
■/©IgS^h. iU, ±fB!i<xg|5{c^tiai^a£i^ff5y :^ 
©Ii53?rh2 iO/ci^fC. h, =2h2 tUh^^Vi 

a:^§nr c t ?:!^S!t<fr ■sis*^ 1 ~ 8 ©i,^-r*i 
1 ^(cgB«S©ib%^BKS. 

[0 00 1 ] 

10 [^nj©wr€.t$ji5^»] m^\t^mm 

S*)Effi±©ffiti©iyM4ffliSiJL/rMiattfil©i^ 

[0 00 2] 

[Sf*©K'#] m 1 3 «se*©f*jrj^iiim i ©msnffi 
»e>m/c<t^©iE®s. iai4«, -eowijSiiia^i 

©g 1 «(^*0^L-Cffi©S*«BSb/c-gp^:XiEBD0 

a504c@^5n6Rigi«©!i<;^giJ2©Ji-;aiiJMK. stst 

20 ©S3, 3 "i&S:^|nJ{C0f5e©f i'5^€rSl-^r— 

%TIH?lSt*e©*frJ»SP3 ai. 3gmSK©Ta£ffl'JffiSP4&-r 
ffe#gP3 b i. OJIlit^CJi-igffigPS c i. 0 1 5 -f 4>^T^ 
-rdS(*KiiffliJ©ftlI®3 d <!:. ^©«WJ©iE)Iffi3 e 

(0 0 0 3 ] -ei/T^ SS3©:^liffi3 dffliJ©mr^gP3 
a©)13;S:f^^g|5J: f5 tJlC^iiS^f^©;i«g|5 3 f ViW,^ 
•t^L^^C. C©iJSig8Jf$Jiraa53 f ©HUi^B|53 a±«C> 

30 iE®JBi**nia3SJi5©«S(!©fiSii0 y ■/4 *«n»siJ3 a 
©«i?m (.m^m (c?s-,-cjiigi«MiiS:^i6iK3f^iajiis 
<SrSt.^r ?ijt^«:eei9: L-r ^. 

[0004] 01 5«01 2-Cnx-rJ:^KjJ<xSI52©'t' 

lSj«:ffi;e©!iBltt r iinfcg|5^«:*iW*Jl:^|la©MWr®?r 

[ 0 0 0 5 ] C ©0 1 5 (C^f;-r cfc -5 (C#^ 3 ©an® 3 

0*^ *>^©iJSi^0J?^S|53 f ±«C»SIS©SEEi^ff5 y :r 4 
40 *Be39:Lt:t>S©T. C©Sftffia3 dffliJBUiMtg|53 a*i 
f>SS A U /c^»«tl U A^i^^JfJ y >^ 4 ^rjiia L/ fcf^fC«f 

*Jiijfif-r.5©4«i*ij-r-5c<b*s-c*^©t?, f^sP3b 

©?^:)3 (T?jiE) tcsi^-rsf^ssijiaf u©*i*iffi/hL.-cM 

[0006] 

[^B^*5»iftl/J:'5 if -Spja] biPbta-h^h, c©J: 
^ )5:S£*©f4?jf£i*m*S 1 -C«, y 4 *i 1 ?ij L 

50 r»&t»iC»^Sja3&s*-5. 



[0 00 7 ] *5^a^«C:(D«fc'5i^c*tS^#^L-Ci^c$n 
[0008] 

[0009] m^m2<,cmi,^mit. mmmm<DnmiM 

iiaWScoftSe b icMbX 12* ~ 1 8' ©liH-CM 

[0010] 3 im?>mmit. nmi^B :?^J 

[001 1 ] m^m4(,m^^miii. p^mmmm'j-:^m 

•r^—yj. ctih<D&^mv:^<Dmmmmyj\^iciQ'i 30 

Ji:^r^i)«:?&^S3L, ccSpfL. aso. 8Li ©gsic 
jfj^oTosc i^itmt-rsif^ 1 ~ 3 

[0012] tmm5imt¥tmi,t. F^gfiMm? -^'m 

[0013] 6 tC^^S^WtJ, l^ffilJfiSllffJ U :/9IJ 40 

[0014] n^^i K.%i>^mit. rt, 

iH*5^ja(iiif(B]— ificcfljRS; 3 nr t,> 5 c i ^ritgit t -r s 
mm 1 ~ 6 ©t»rti!!p i mviwmommmi^-vsb so 
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[0015] 1*^8 k:<?^S^hj«. F^WJSSiliS ') •:fn 
ffi©4^SRa©:/^*^, -e-©]g>PtP]ffegP©R3iliflffl©¥S 

*#m<i:-r •S5»*^ 1 ~7 ©o-rn*^ i ««:^©$4S£ 

[0016] ft^:«9 rtWJsSiiaffJ U :7'3FiJ 

<D^mmm'):fit. *©sJi:^isi«c?&'>»rffliS3*. Ji< 

i»g|J»iffl©J¥S i»j£{c*-;^gPPJ*>e>l3J^JgffliJ«:tf < (c 

^(c^*>iac^irLi^JfJ>J:/©iS$?rh, iL-. ±fe^;^3I5 
4CigtJfil<^0iE^ff>'J:/©ii53*h2 iU-fci^iC, h, 
= 2h2 t^c.5J:'5CC|S:^Sti-Ct,^^Ci*#mi-r€> 

m^m 1 ~ 8 ©t>-rn*^ i mK.Mm<o^mmM-c$> 
[0017] cti6©^^?§(cj;nci> %m^mM<Dm 

*E®ffliJ©BtjJ*gf5«:, ^©n:^A^623SAU/c^M?jSn*i 
C©SLzJSi^WBl*BSKi^l?MJ:'3 fc^eSS©SSn©IHJ 

ili^*'5<-r.2.©-c« j^ii.^«:ffii«-rsci*i-t?#s, u 

±iBSSii^0'J-?'*silll:^|SlKlSlK9)J*^©-C. ± 
<t*i-C#€). C®/csC>fc. jlllil^€r3 6«:{Sj«-rSC<!: 

[0 0 18]*/c, Cti6©^BJ©^^. i»*^4~8 

#SC<!:*5-C#S©-t-. jllH,#©ffiM5^*«:3?>«:tt7«: 

[00 19] 3e>«:, ti5}<^9©^H^(Cj;n«. SiiSS 
:^©W 3 1 . Smii^g|J©;i3 4Sis?)fcHiri^g|5©irffl 

nts *ssi®«¥S:&i6]©t,»-r4a®ffl3f fcfc t^r mm 

b < ^c-5©-C. C©WjJS3iati^1^fll*-^l' KfiKJfJfc J: 

?^*P^m*3Si!«-r-5Ct7iS-C**©-C. 
[0020] 

[^B^©S|]te©J15S8] fclT. 2|s:^BJ©SISfiJg®i&H 1 ~ 
ai 2{cS-:Jt,i-Ci^Hj-rs<, rjiid. cti6©0'f'. PI— 

[ 0 0 2 1 ] 0 1 it^ma<D-mm]imic%i>mmkm. 

m 1 1 *SftJI®ffliJ*> hmtct * ©^(*«fi£=S:7n-riE® 
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mmmmm 1 1 iimn^<D7i(:^m 1 2 cD^iaisM^c, a 

aosia. 13. 1 3*m«S:^r^^^^4g^cr— 
[0 022] !i<>;S|5 1 2 «^lSniS«:<0*i* 1 2 aOrt 
xm^-^^fcisbon-^nmi^cOTti:^ l 2 b CCD;i<;^ 1 

(^cmt^'r^mrMY^iK<om&v':fi 2 c <b^— wca 

[0 02 3] 1 3 ^?Riiffl«JCD:gliffl 1 

3ai. -ecDllfflCDil^iaffiiJr^^iEBEHl 3 bi. m 

1. S2i^5^Enr^-riMiii^ipi«K^r[^cc*tL. 3 

^»iffi<DTSSffi'JSSB* i&-rt*j!*sp 1 3 d i . cti mm 

gpi 3 c (btt/^gpi 3 d(Dmy5\^^um±^-~W(fcm:^ 

[0 02 4]^ Ur . §S 1 3 MEEM 1 3 afPJjCDHU 

mnti 3 c±cc. iEMJf5t^3?;n5 as:&}f$r Mi^gp 1 3 c 
(omm (MS) 5&^6t^j»gi5i 3 d:&[6i&crfi]ctr?t>^Hcig 

l^tclBS-r -6 C i Cc J: 0 miMi^ffJ V ::^J 1 4 a ^mf& 

ina^^f^t^s^sp 1 3 dfflij (r>iK^m\^mm) 
m^myfi^(fcmm(omm^mi^xnmci5mLxm^i 

:/?yi4b. I 4siimmmiX\.>^. 

[0 025] ^UT. m2K^'r<i:^(fcm^]mmmv^ 
?ij 1 4 b (D&^m^i^ y >^ 1 4 . ^cD^misnoffia:^ 

l^^lgl^-r-SjlMiM 14b. ^CD^ffliJiS^^O^I^ffliJ 
y 1 4 a OSiJSi^ffJ U ^ 1 4 cDiHafflW 1 4 

a, k;>PtLrftS0'CffiS43-t±'C*5D. ^(on^etL 
rt^m«i2' --18" cDf5Hccs:S?nri^^o 
[0 02 6 ] tfc. ms Ccin-r cfc -5 ^crtffiiMi^^J V :/?'J 
1 4 b(DSS£j^ff$y 1 4<DjiSHPJJffl 1 4 b , it® 

1 3 d(Dm.mtM9^m i 3 e ioit^.Qi. ^m^m^ 

OQCcStUrfc, S^^^ISa. . a2 . as - an X 

m^^m 1 3 e (>cmhiS:i.^^mm y ^ 1 4 cDiiamB 1 4 

bi cDftSa, 3&:»e>.i<>^SI51 2CC«feifil^SSJ^ffJV:/l 
4 CDjimffiiJ® 1 4 b 1 (DftSa nCCtf < CCfieorSiycM 
mnm^:K^<rj:^^ a„ =2 a, ^c^^nrt^^o 
[0 02 7] 04«CCDJ:^CC«^5n/ctt«£3llJa^l 
1 OHftlEffl 1 3 aim(D^^tiV<DV(!&^9mmX7fk 
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05Ji0 4rn^'rJ: '5CCjJ<;^SP2<7:>*^C>?!^^6 

*s:&i^ccB^Si£[ai r I istn/csi 3<Df£s@m^fcc> 
^m.ti^^^mtiv(oiKm^^^LXi<^^o ctihcom 
'{&muz^mLxi.^^^ 

[0 02 8 ] cn6H4. 05tc^^J:^CC. ±SB¥4tJS 

aiia^i i-cti, -e^DmrMgBi 3 commy u ^ h;!^^ t 
10 V zrm I A ait mmmm vzfmi4bt **n-ena 

mux. mm^iUz trj:y)^ smuffil 3 a±^]liS^ 

[0 029] ccom^Lmmmi i^icfcn^. m 

i^^fJU >^l 4(DU:/?iJ^5rt. i^2?ijl 4 b. 14a^€> 
(DX. COOrt, i^flSi^ff^V >^J1 4 b. 14a*^airL 

m^\vz^m^^-^^ctf)^x^^o cmc^^c. mM 

20 jffJU-:^! 4;&n^JL/:(>^^cl^mtf01 3 r^Tfie^RCDtt 

?«T-2>c<i:7&^r^'5o ^'j:*?. ±iBSSJKJfJy:/l 4 b{i3 
[0030]^Lxr. S6 CC^-r cfc ^ tC±iBF*JfflfJS^ffJ 

»; 1 4 b ^cdSSSj^^J y y i 4 o:>mmi^m'f5\^ 
ecjQOg^^/Jf^CDS^ L2 nfflfM^^fJ -s/^fJ 1 4 a 
(o^mMB u ^ 1 4 c7:)3lia^ia:6'r^cc» ^ g^:^[^(7:>g 
30 3Li cfcO fc^*^<?K^U. FH^tfO, 8L, tCJi^RXL 
Tl^ -So ^ /c. F^M^£i^0 V :/?iJ 1 4 b CDStlfc^ffJ 

1 4cDS:^[^corBlPiw^t5^3!^FaFg(ci§:SLTC^^o 
[0 03 1 ] S6tc. S7^7S-rJ:^^^crtW]S£)KffJ»J::^ 

?|J 1 4 b <D^mMM V :/ 1 4 ^ . ^I^WJimffJ V 1 4 

a cDita«s*s:^r^-cB? o ^ tjfeiSff^ >; :/ 1 4 i5i±(Dra 
[0 0 3 2 ] 5e>CC^/c. ascc^-Tct^^c. 9^m^u 

ffi) |Hl±^$S^(KEcDR5iIift«l 5a(D^i^C^^P. -ecD 
40 r a <t O/ci *CC. -ecD^^l.l:^P <bP^C^r7&^-^4^S 

r a <^ 0 4>>^S0D^S r b (D{S^ScDR5iIl*i^ 1 5 b± 

tc. F^fflijiiSi^ff^ 'J 1 4 b (o^mmm u >^ 1 4 cdbj^ 

[0 0 3 3 ] ^fc. m9 CC^-r cfc ^ CC^^ffiiJ«£.^?f^ V :/^J 

1 4 a (fC:hte^^^wtmm v^'iAr (DmmM^Wj\^(Dm 

Wa l^mWtmm U ::^J 1 4 b Ccfctt^SiffiiSff^U 
[ 0 0 3 4 ] S 1 0 fc3;rtfgija£itSffJ bCDSSata 

50 ff$u:/i 4^itll«^:^fSjtc?QorW»rL/ct€rcDP3?fi 
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ttKffil 4 c^r^nOrteO, C©R?fflt^»fffl 1 4 c«. 
-ecDSmii^ep 1 3 cfiJo-gprA^Bu^SP i 4 c i ©ft 
^^S* r c . -^-OOffegp-C&^f^^glJ 1 4 c 2©ft^¥ 
gi&r diL/Zti^Kr c>r difimtLthJ^'jf^m^ 

[003 5] <!: C ^"C. 0 1 1 (C^-T i ^ tCSM 1 3 © 

«^Xgai 2ffliJZa*>e.M51-iil 3 efflijZ b--v?f <«:«£ 

[0036] — 0 1 2 {cin-r J: ^tcSdSmJ ^ 1 10 
4©iS3{3:. *^;^gpi 2fflijYaA^6Mi^iS 1 3effli)Yb 

1 2{cSfci5l,>i3EiSJg'J:7'l 4©iS$ ti*, h, = 
2h2 i^cScfc^CCffJfiSSia-Ct^So •r^^c*?^, SSfeM 

jf5 u 7- 1 4 ©i« 3 i,x'iT<i3^t. m-m.EMmmm 

•C. C:©Btrmi 3 c©;i3ho ^SSJ/cKMJiah . 
Ai|,i-rtl©®§T-C*>(i«^0< ^Si). C©A:es?>> ltS£^ 
lltS 1 1 ©«Hlfi»f5^{c^ S— »fiS0©?^*P^IH©^ 20 

[003 7] ttSgjiimtS 1 1 «JS^±© j: -5 CCF^ffl 

mmi 'J •:fmi4h <D^wmm :/ 1 4 ©g^*[6j©s 
R?mffi©ft^^^*n-eni9:^u/c©-c, iE^a^M 

[0 03 8] 

ffiffiffliJfr«iSP«c. -e©«JiHtSS*»6?t6*>K:afj:5SKi»J^ 30 
';:/*a^?'M^L'-ci,^.s©-c, SftEEffi±{cr^^ 

tl©i^^J?:^*3-l±. j3Sn©iyjit?rWJ-r*C<!;*i-C 

mmffih^-tttfto^tmrno^iEmm, 40 

[0 2 ] 0 1 -cn^-rmmMmm<D\Hm^m u >^^J(c*j 

W-S#d£^JI^'J 7-©ji®Wffi©«#4ft]S*SiB^-r^/<:is!) 

[H 3 ] 0 1 ■r7r-r«aESiJiit8©rtwaEiii?e y 7^jic*j 
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i-f?>&mm^'j r^wffl^ftsr-e-ti-eti^^iti^©— ^ 
[04 ] 0 1 ^'C7n-9-mLmmm(omns.m±o:>^m 

[07 ] 0 1 mv7n-rmLmmmiicigi-ti>mf»mm^ <j 

•7T5l±©ra^K:>^fjcor -SfigKiag-r 4«^©-g|5Wi»^ 
IE90. 

0. 

[09] 01l?f^n-rf#S£iil)atSfc*st:fSrt. 
iEffi0. 

[0 1 0 ] 0 1 mv9!k-r^mmm v :/©*a»iffl0o 
[0 1 1 ] 0 1 m-cm-rmmkmM(Dmms^<DmmM^ 

[012] 01 m'C9rk-ryr^:^^tmmmMm ■:^?ij<!:«: 
0. 

[013] fie*©!Wiiife^i«8i©ftiiBffl'J*^6mfct*© 

IEM0, 

[0 1 4 ] 0 1 3 -r?ij^-rS63fc©Wi^ia^©38 1 t5c^5'5: 

m-r— Si5^^ffi0, 

[0 1 5 ] 0 1 3-e^K-ritijS3ii)a«©[iJ«cfi'i:^*>*^ffi,« 

©*S-CS*^:^r^ic^»rL/ci #©S»rffi0. 
[iRF#©UiW] 

1 1 mmmmM 
1 2 4<;^SI5 

1 3 » 

1 3 a 3I©AI£S 

1 3 c maymm^ 

1 3 d moikm^ 

1 3 e a©5^^iigg|J 

14 WLmmv-:^ 

14a ?H»J«Ii^J'J:7^J 

14b mmfimvzr^i 

15a, 15b 5^. I*3fflijnm«i» 



